Epidemiological and clinical studies have shown a positive correlation between smoking and psychiatric disorders. To investigate the prevalence of cigarette smoking, 277 psychiatric outpatients with anxiety or depressive disorders (DSM-IV) answered a self-evaluation questionnaire about smoking behavior and were compared with a group of 68 control subjects. The diagnoses (N = 262) were: 30.2% (N = 79) major depressive disorder, 23.3% (N = 61) panic disorder, 15.6% (N = 41) social anxiety disorder, 7.3% (N = 19) other anxiety disorders, and 23.7% (N = 62) comorbidity disorders. Among them, 26.3% (N = 69) were smokers, 23.7% (N = 62) were former smokers and 50.0% (N = 131) were nonsmokers. The prevalence of nicotine dependence among the smokers was 59.0% (DSM-IV). The frequency of cigarette smoking did not show any significant difference among the five classes of diagnosis. The social anxiety disorder patients were the heaviest smokers (75.0%), with more unsuccessful attempts to stop smoking (89.0%). The frequency of former smokers was significantly higher among older subjects and nonsmokers were significantly younger (χ 2 = 9.13, d.f. = 2, P = 0.01). Our data present some clinical implications suggesting that in our psychiatric outpatient sample with anxiety disorder, major depression and comorbidity (anxiety disorder and major depression), the frequency of cigarette smoking did not differ from the frequency found in the control group or in general population studies. Some specific features of our population (outpatients, anxiety and depressive disorders) might be responsible for these results.
Introduction
Smoking has been referred to as the most important preventable cause of death and disease (1, 2) . It is responsible for 20% of all deaths in the USA, and 45% of smokers will die of a tobacco-induced disorder (3) . Cigarette smoking causes several clinical pathologies such as lung cancer and chronic obstructive pulmonary disease (3) and passive smoking causes the deaths of thousands of nonsmokers and morbidity in children and other relatives of smokers (2) . Smoking cessation dramatically reduces the risk of heart disease and cancer and prevents continuation of the impairment of lung function in those with chronic obstructive pulmonary disease (1) . Several lines of evidence have indicated a significant decline of the prevalence of smoking in the general population of the United States (4), although clinical studies have shown a higher frequency of smoking among psychiatric patients than among control groups (52 versus 30%) (5) . Psychiatric predictors of initiation of smoking include use and abuse of alcohol and other drugs, major depressive disorder, anxiety disorders, adult attention deficit hyperactivity disorder and bulimia/binge-eating (2, (5) (6) (7) .
The influence of smoking among psychiatric patients has some clinical implications. Smoking can improve cognition, mood and anxiety (5) by the multiplicity of positive reinforcing effects of nicotine (8) and nicotine withdrawal can exacerbate these symptoms (2, 5) . Nicotine withdrawal may also aggravate some psychiatric disorders, cause relapse, mimic or worsen side effects, and increase blood levels of several medications (2) . Most smokers make several unsuccessful attempts to stop smoking (2) . Smokers with a past or present history of anxiety or depression are less likely to stop smoking (2, 6) . A relationship between smoking and major depressive disorder (9,10) suggests a continuity of smoking behavior among depressive subjects. More recent studies have reported a closer relationship between smoking and anxiety disorders (11, 12) . There is good evidence for a causal relationship between smoking and the first panic attack (13, 14) .
The natural history of smoking initiation and cessation has been quite well described for the general population (2) . However, similar studies on psychiatric patients are lacking (2) . We have investigated the prevalence of smoking in a sample of patients with depression or anxiety disorders. The objectives were to observe and to compare in each diagnostic group a) frequency of smoking, b) daily cigarette consumption, the attempts to stop smoking and the frequency of nicotine withdrawal syndrome, and c) the influence of nicotine on anxiety and/or depressive symptoms.
Patients and Methods
We conducted a cross-sectional retrospective study on a sample of outpatients referred to the Outpatient Clinic, Institute of Psychiatry, Federal University of Rio de Janeiro (IPUB, UFRJ). A total of 277 subjects were selected at random from May through August 1999, including consecutive outpatients seen for routine consultation or for the first time at the anxiety unit of IPUB, UFRJ. A group of 68 adult individuals with no previous or current history of anxiety or major depressive disorders (45 women and 23 men, mean age ± SD: 35.1 ± 10.43 years) was used as control. The study protocol was approved by the Ethics Committee of IPUB, UFRJ. After a complete description of the study to the subjects, written informed consent was obtained. The criteria for inclusion in the study were male or female individuals aged at least 18 years and presenting a major depressive and/or anxiety disorder at the time of the interview.
The psychiatric diagnosis was made using the Structured Clinical Interview (SCID-I) (15) for DSM-IV (16) . The subjects were grouped into five main diagnostic categories. Those with more than one disorder were assigned to the category of comorbidity disorders. The other categories were depressive disorder, panic disorder, social anxiety disorder, and other anxiety disorders.
The comparison group was also assessed by the SCID (15) . The subjects in this group were free of any history or of current panic disorder, major mood disorder, schizophrenia, or current non-nicotine substance use disorders.
The subjects answered a standard selfevaluation questionnaire about smoking behavior while they waited for medical attendance. When difficulties arose, a research assistant who had a bachelor's degree and two years of clinical experience provided help.
The questionnaire contained 16 items related to smoking habits, definition of regular use, nicotine withdrawal symptoms and attempts to stop smoking. Smoking behavior was assessed according to patterns of duration of cigarette use, number of cigarettes per day, if the patient judges it difficult to refrain from smoking in forbidden places, or if the patient wakes up during the night to smoke and at which time of day the patient feels it is more difficult to give up smoking. Regular use was defined as daily use during a period of at least 4 weeks. We analyzed the following items of the questionnaire: 1) frequency of smoking, 2) number of cigarettes, 3) attempts to stop smoking, 4) withdrawal symptoms, 5) distress or impairment of daily activities caused by withdrawal symptoms, and 6) interference of smoking with anxiety or depression symptoms.
For number of cigarettes/day, the subjects rated themselves on a six-point scale as follows: 1) smoked 1 to 3 cigarettes/day, 2) smoked 4 to 10 cigarettes/day, 3) smoked 11 to 20 cigarettes/day, 4) smoked 21 to 30 cigarettes/day, 5) smoked 31 to 40 cigarettes/day, and 6) smoked more than 41 cigarettes/day. Because of the small number of subjects in the heaviest smoking category, they were combined with those of the next highest group for most analyses. We divided the sample into nonsmokers, "exposed" (subjects who have smoked in their lifetime) and "regular" smokers (those who fulfill the definition of regular use and were still smoking at the time of the interview). "Light smokers" were considered to be those who regularly smoked 10 or fewer cigarettes per day.
Nicotine withdrawal was considered "severe" when four or more symptoms were present after the individual stopped smoking, according to the classification criteria of the DSM-IV (17) .
DSM-IV criteria were used to assess dependence among all respondents. We considered dependent regular smokers those respondents who smoked cigarettes daily for a period of 4 weeks or more and who met DSM-IV criteria for nicotine dependence.
Statistical analysis
The Epi Info Program, version 6.04, was used for data analysis (CDC, OMS, 1997). Comparative analysis was performed by the chi-square test with Yates correction, with the level of significance set at P<0.05.
Results
Fifteen subjects were excluded from the initial psychiatric sample (N = 277) because they did not fulfill the diagnostic criteria for depressive or anxiety disorder. The final sample (N = 262) included 163 women (62.2%) and 99 men (37.8%) aged 18 to 72 years (mean ± SD: 39.7 ± 10.7 years). Half of the sample (N = 131) had never smoked a cigarette, but only 26.3% (N = 69) were regular smokers and 23.7% (N = 62) were former smokers. The frequency of regular smokers in the major depressive and anxiety disorder categories did not differ significantly from the results obtained for the comparison group (N = 68), which consisted of 23.5% (N = 16) regular smokers, 20.6% (N = 14) former smokers, and 54.4% (N = 37) nonsmokers (P = 0.756, Fisher exact test). Forty-five women (66.2%) and 23 men (33.8%) (mean age: 35.1 ± 10.43 years) were used as the control group.
In the group of regular smokers (26.3%), 59% fulfilled the DSM-IV criteria for nicotine dependence. Although social anxiety disorder tended to show an increased rate, it was not statistically significant (21.9 vs 14.7%, social anxiety disorder vs panic disorder; P = 0.429).
We divided the subjects into two groups according to age (≤39 years and ≥40 years) and observed that major depressive disorder was more frequent in individuals over 40 years of age. In contrast, panic disorder and other anxiety disorders were more frequent among younger individuals (χ 2 = 13.92, d.f. = 4, P = 0.007). In the major depressive disorder category, 71.7% of women were over 40 years of age and 52% of men were younger (≤9 years) (Mantel-Haenszel, χ 2 = 4.09, P = 0.04; Yates correction, χ 2 = 3.18, P = 0.07).
No significant difference was found in the frequency of smoking among the five diagnostic categories (Table 1) . However, the frequency of former smokers was significantly higher among older subjects and nonsmokers were significantly younger (χ 2 = 9.13, d.f. = 2, P = 0.01). Among regular smokers there were no differences in relation to age. The frequency of smoking did not show any correlation with sex. The profile of the sample in terms of smoking habits is presented in Table 1 .
When we compared the number of smoked cigarettes/day among the diagnostic categories, the most common average daily consumption was 11 to 20. So, ≥11 cigarettes/day was considered high (N = 42), and ≤10 cigarettes/day was considered low (N = 27). Social anxiety (75 vs 25%) and panic disorder subjects (66.7 vs 33.3%) had a tendency to be heavier smokers than the subjects with major depressive disorder (50.0 vs 50.0%) and the other diagnostic categories. However, this difference was not statistically significant (χ 2 = 2.55, d.f. = 4, P = 0.63).
Comparing the number of unsuccessful attempts to stop smoking among "exposed" subjects, social anxiety subjects (88.9%) had a tendency to higher scores than the subjects with major depressive disorder (62.5%) and panic disorder (62.5%). However, this difference was not statistically significant (χ 2 = 11.77, d.f. = 7, P = 0.161). These data were also not significantly different among regular smokers (66.7 vs 31.7 vs 24.4% for social anxiety disorder, major depression, and panic disorder, respectively) (χ 2 = 5.21, d.f. = 8, P = 0.734).
The data for nicotine withdrawal symptoms were analyzed by a binary model (yes/ no). According to nicotine withdrawal severity criteria, subjects with panic disorder presented a tendency for more severe withdrawal symptoms than the subjects with major depressive and social anxiety disorder (50.0 vs 28.6% and 11.4%, respectively) (χ 2 = 3.30, d.f. = 4, P = 0.50), which, however, was not statistically significant.
A description of how smoking interferes with anxiety and/or depression is presented in Figure 1 . The frequency of smoking did not differ among groups. Chi-square = 6.38, d.f. = 8, P = 0.6. Diagnostic categories: DD -depressive disorder; PD -panic disorder; SAD -social anxiety disorder; Others -other anxiety disorders; CD -comorbidity disorders. 
Discussion
The frequency of smoking found in our study did not differ from that for the general population (18, 19) , as supported by the similarity of the results for our psychiatric and comparison groups. Smoking prevalence surveys conducted in the United States (18) and in Latin American countries (19) have shown the same pattern of results. Silva and Koifman (19) demonstrated that Brazil, in 1998, occupied second place for women (25.4%) in the rank of smoking in Latin America. Giovino et al. (18) showed that 50% of the adult population of the United States have never smoked, 25% are regular smokers and 25% are former smokers. The similarity between our psychiatric and comparison groups supports these findings.
The lack of statistical significance between smokers and anxiety disorder patients and major depressive patients in the present study contradicts the results of Breslau et al. (17) , who demonstrated that smokers with major depression were more than three times as likely to continue smoking as smokers with no history of major depression, and no anxiety disorder was related to the persistence of the smoking habit when major depression was controlled.
Sonntag et al. (12) investigated associations between social anxiety disorder and smoking behavior in order to explore whether social anxiety predicts the onset of cigarette smoking, regular smoking and the development of nicotine dependence. These investigators performed a cross-sectional retrospective baseline analysis (N = 3021) and a prospective-longitudinal survey during a 4-year follow-up. Social anxiety disorder was significantly associated with nicotine dependence in both cross-sectional retrospective and prospective-longitudinal analyses. Some literature evidence supports a close relationship between social anxiety disorder and nicotine dependence and the comorbidity of both disorders with alcohol abuse/dependence (20) (21) (22) . The consumption of alcohol by social anxiety disorder patients as a disinhibition factor with cognitive and biological characteristics has been well documented (23) (24) (25) . A low D 2 receptor binding potential has been reported in substance abuse disorders frequently in comorbidity with social anxiety disorder (21) . Type I abstinent alcoholics also present increased [ 18 F]-DOPA uptake in basal ganglia, suggesting that nicotine and alcohol dependence could share a similar mechanism related to dopamine (20) .
A biological marker that sheds light on the reported evidence is a dopaminergic pathway of action related to nicotine (20, 26) . Smoking has been linked to greater dopamine activity in the human basal ganglia (20, 26) . As a central component of cigarette smoke, nicotine increases the release of dopamine in the smoker's striatum and consequently stimulates the presynaptic dopamine synthesis (20) . Striatal monoamine oxidase B (MAO-B) levels are also reduced in smokers (20, 26) . Therefore, more dopamine may be directed at the synthesis pathway rather than at the transformation into metabolites (20) , since dopamine is partially metabolized in the brain by MAO-B. On the other hand, social anxiety disorder has been associated with a low dopamine D 2 receptor binding potential in the striatum (21) , in agreement with literature data showing low dopamine system activity in social anxiety disorder (21, 27) . The development of nicotine dependence may be associated with increased dopamine activity in the basal ganglia (20, 26) .
Fowler et al. (26) studied a sample of smokers by positron emission tomography in order to measure brain MAO-B levels after overnight cigarette abstinence (11.3 h) and observed that average MAO-B levels were 39% lower in smokers than in a comparison group of nonsmokers. Brain MAO-B levels did not differ between the overnight abstinence period and 10 min after smoking one cigarette among smokers. These data suggest long-lasting effects of nicotine dependence (26) , which could be accountable for the increased rates of unsuccessful attempts to stop smoking in social anxiety disorder subjects.
There was no significant difference in the severity of nicotine withdrawal among the groups in our trial. Individuals with panic disorder were expected to present more severe nicotine withdrawal as explained by the cognitive model for panic disorder (28) . It is well known that nicotine withdrawal can produce symptoms similar to those of a panic attack (anxiety, restlessness, heart rate change). The catastrophic interpretation of bodily sensations experienced during the withdrawal phase appears to play a central role in panic attacks (29) . The erroneous interpretation of bodily sensations as dangerous and threatening may increase the anxiety symptoms, which in turn may lead to new sensations causing a progressive growth of symptoms and a greater severity of the DSM-IV withdrawal criteria (16) .
The panic disorder group tended to include the highest rate of former smokers (Table 1 ) and a lower number of unsuccessful attempts to stop smoking, different from the results found for the social anxiety group. These data support the anxiogenic properties of smoking (30) . According to West and Hajek (30) , smoking cessation is quite rapidly followed by a reduction in anxiety, suggesting the role of nicotine as an anxiogenic agent. The sensation of reduction in anxiety caused by smoking reported by the patients (Figure 1) can be explained by the initial positive reinforcing effects of stimulation and/or sedation induced by cigarette smoking (8, 31) . It has been postulated that a quick tolerance develops (32) and the chronic use of smoking may lead to increased anxiety levels (30) .
Smoller and Tsuang (33) consider psychological vulnerability to be a predisposing factor to nicotine dependence and major depression or anxiety disorders. Preliminary data (34) suggest an association of panic attacks with an increased risk of cigarette smoking among adults, and this relationship can only be evident in the presence of a high level of neuroticism. Goodwin and Hamilton (34) suggest that neuroticism may reflect a shared vulnerability to the co-occurrence of cigarette smoking and panic attacks.
We did not find specific withdrawal symptoms related to the diagnostic categories analyzed, in contrast to the findings of Breslau et al. (35) who observed a tendency towards dysphoria and depressive symptoms in individuals with major depression, and nervosism and restlessness in those with anxiety disorders.
Our data present some clinical implications suggesting that there is no significant difference between anxiety disorder patients, major depressive patients, comorbidity (anxiety and depression) and a control group. Some limitations should be mentioned such as the small size of the sample and the disadvantage of a retrospective study in terms of nicotine withdrawal, in which a bias of rationalization may be present. Thus, smokers may exaggerate the withdrawal symptoms to justify their incapacity to stop smoking. The classification into exposed and regular smokers was helpful to attenuate these discrepancies.
